Hydrosalpinges were created to collect adequate volumes of fluid during pre-, peri-and postovulatory intervals from the ampulla, ampullary\p=n-\isthmicjunction and the isthmic\x=req-\ utero\p=n-\tubal junction of the oviducts from Large White gilts that had exhibited at least two natural oestrous cycles. The accumulated fluids, follicular fluid and Butschwiler's medium were compared for their effects on various parameters of boar sperm motility using the CellSoft\s=tm\, computer-assisted, digital image analysis system. Sperm velocity (\g=m\s \ m= -\ 1 \ m=+-\ sem) was significantly higher (P < 0.05) in follicular fluid (84 \m=+-\ n = 5) than in fluids from the ampulla during peri-and early postovulatory intervals, and from the isthmic\p=n-\utero\p=n-\tubal junction during pre-and early postovulatory intervals. It was also higher (P< 0.05) than in the fluid from the ampullary\p=n-\isthmicjunction during pre-and early postovulatory intervals; however, sperm velocity in follicular fluid was not significantly different from that in the periovulatory fluid from the ampullary\p=n-\isthmicjunction. The mean lateral head displacement (ALHmean) of spermatozoa was significantly greater in follicular fluid (3.9 \ m=+-\ 0.3 \g=m\m; n = 5) than in fluid from the ampulla during peri-and early postovulatory intervals and from the isthmic\p=n-\utero\p=n-\tubal junction during pre-and early postovulatory intervals, and was also higher (P< 0.05) than in fluid from the ampullary\p=n-\isthmicjunction during the preovulatory period, but was not different from the peri-and postovulatory ampullary\p=n-\isthmic junction fluids. The proportion of spermatozoa exhibiting circular motion was significantly higher (P < 0.05) in the periovulatory fluid from the ampullary\p=n-\isthmicjunction (24 \ m=+-\ 3%) compared with fluids obtained during preovulatory and early postovulatory periods. Follicular fluid had no effect on the proportion of spermatozoa exhibiting circular motion. The average radius of sperm movement in circular trajectories was higher in follicular fluid than in the periovulatory fluids from the ampulla and ampullary\p=n-\isthmicjunction (P < 0.05). In hydrosalpingeal fluids collected 2\p=n-\5 days after ovulation, the average radius of movement was greater in the ampulla fluid and ampullary\p=n-\isthmicjunction fluid than in fluid from the isthmic\p=n-\utero\p=n-\tubal junction (P < 0.05). These results demonstrate that follicular fluid and oviductal fluids have considerable influences on boar sperm motility. Furthermore, the immediate effect of periovulatory ampullary\p=n-\isthmic junction fluid in increasing the percentage of spermatozoa swimming in circles (hyperactivated) is relevant, since it is at this time and within this region that fertilization occurs.
Introduction
The primary purpose of sperm transport is to establish a population of competent spermatozoa at or near the site of fertilization in the oviducts close to the time of ovulation, so that penetration and activation of the oocyte can occur before postovulatory ageing of the oocyte commences (Hunter, 1987; Yanagimachi, 1994) . However, before they become capable of fertilizing eggs, spermatozoa must undergo a process termed capacitation. The site in the female reproductive tract where this begins is unknown and may vary from species to species (for review, see Yanagimachi, 1994) but capacitation occurs more rapidly if the spermatozoa are sequentially exposed to that permits and culminates in changes in motility, termed hyperactivation, and in the acrosome reaction.
Spermatozoa change their motility pattern depending on the physical and chemical characteristics of the surrounding medium. The pattern of hyperactivation is influenced greatly by the surrounding microstructure and the viscosity of the medium (Yanagimachi, 1994) . To (Hunter, 1987) . Their immobilization in this region may be due to diverse factors that probably act in combination: their movement may be restricted by the abundant secretion of mucus found in the isthmus and utero-tubal junction before ovulation (Jansen and Bajpai, 1982) ; the lower temperature in the isthmus of the pig oviduct (Hunter and Nichol, 1986) ; and fluid composition, especially the concentrations of ions, energy substrates and hormones (Ericsson et al, 1967; Burkman et al, 1984) .
The initial passage of spermatozoa from the isthmus to the ampulla is closely synchronous with ovulation (Hunter, 1987) . This is related to the maturity of the largest Graafian follicles, which cause steroids and prostaglandins to be released into the ovarian vein. These hormones enter the ovarian and utero-tubai arteries by a local counter-current transfer, changing the patency and contractile activity of the isthmus (Hunter et al, 1983) . These hormones may also enter the oviductal fluid in the isthmic region and stimulate the motility of the spermatozoa directly (Ericsson et al, 1967) .
Spermatozoa, now liberated, ascend the oviduct in finely regulated numbers to the site of fertilization in the ampullaryisthmic junction (Hunter, 1987) . Only a very small fraction of the spermatozoa in the isthmus continue their migration; of the thousands that reach the isthmus, only 2-20 reach the ampulla at any one time (Suarez et al, 1990) . Their ascent is marked by a slow progression through the isthmus: the spermatozoa appear to become attached to the oviduct wall for a time; they then break free to swim for a distance; they then become attached again (Suarez et al, 1990) . These facts imply that some form of interaction or exchange is occurring between the spermatozoa and the epithelium.
In rabbits, all the spermatozoa found in the isthmus are quiescent, even though they exhibit hyperactivated motility in the ampulla (Overstreet and Cooper, 1975 (Suarez et al, 1990 (Suarez et al, , 1992 (Hunter, 1987) and pro¬ gesterone (Hansen et al, 1989) (David et al, 1969 (David et al, , 1973 (Glover, 1955; Polge, 1956 
Results
The effects of hydrosalpingeal and follicular fluid on the velocity, lateral head displacement, the average radius of sperm motion and the proportion of spermatozoa exhibiting circular motion are shown (Figs 1-4) . Sperm velocity was significantly higher (P < 0.05) when spermatozoa were added to follicular fluid (84 ± 3.02 µ s~; mean ± sem) compared with the peri¬ ovulatory and post-1 fluids from the ampulla (58.7 ± 2.1 and 61.7 ± 4.1 µ s-1, respectively), and was also higher com¬ pared with the preovulatory and post-1 fluids from the ampullary-isthmic junction (64.8 ± 3.2 and 63.8 ± 4.8 µ s~, respectively) and the isthmic-utero-tubai junction (53.0 + 6.0 and 53.3 ± 3.7 µ s~, respectively). However, the velocity in follicular fluid, although higher than that in periovulatory ampulla fluid (P < 0.05), was not significantly different from the velocity in periovulatory fluid from the ampullary-isthmic junction (Fig. 1) . In hydrosalpingeal fluids collected from the ampulla 2-5 days after ovulation (post-2), spermatozoa exhib¬ ited a velocity (77 ± 2.6 µ s~1 ) that was higher than that observed in periovulatory ampulla but was similar to that observed in follicular fluid. In fact, sperm velocity in post-2 fluids from all three regions of the oviduct was not different from that in follicular fluid (Fig. 1) .
The increased velocity of spermatozoa in follicular fluid was accompanied by a significant increase in the ALHmean (Fig. 2 (Fig. 3) .
The average radius of the sperm motion in follicular fluid was significantly greater than that observed in periovulatory hydrosalpingeal fluids from the ampulla and in preovulatory, periovulatory and post-1 fluids from the ampullary-isthmic junction (P < 0.05) (Fig. 4) they assume a more vigorous and circular swimming motion called hyperactivation (Suarez et al, 1992; Yanagimachi, 1994 (Hunter, 1974 Olds-Clarke, 1987 ) between 1 and 3 h for humans (Burkman, 1990) and after 5 h for hamsters (Shalgi et al, 1992 (Yanagimachi, 1994) . Of relevance to the present studies was the finding that the concentration of glucose was higher in fluid from the ampullary-isthmic junction of pre¬ ovulatory pigs compared with postovulatory pigs (Nichol et al, 1992) .
The pH of the surrounding medium also has regulatory consequences for sperm motility. The bicarbonate ion concen¬ tration appears to be important for capacitation, hyper¬ activation, acrosome reaction and zona pellucida penetration (Boatman and Robbins, 1991) . Boar spermatozoa possess a bicarbonate transporter system (Okamura et al, 1988) .
Bicarbonate may stimulate the activation of adenyl cyclase, which produces cAMP that in turn is involved in sperm motility (Okamura et al, 1985) . 
